Synthesis of GO
The preparation of GO was performed using the modified Hummer's oxidation reaction [1] . Two grams of ultra-pure graphite micrometric powder (d < 150 µ m, Sigma-Aldrich, Saint Louis, Missouri, USA) were slowly added to 50 mL of a 9:1 (v/v) H2SO4/H3PO4 (96% and 65% respectively, Sigma-Aldrich) mixture placed in an ice-water bath. Then, the mixture was transferred to an ice-water-acetone bath and 6 g of KMnO4 (Sigma-Aldrich) were gradually added under vigorous stirring. After 4 h stirring at room temperature, the mixture was heated at 35 °C for 2 h in an ultrasonic bath. After that, the slow addition of 100 mL of deionized water caused an increase in temperature to about 98 °C. The mixture was maintained at this temperature for 15-20 min. The reaction was terminated by adding 280 mL of DI water at 60 °C and, subsequently, 2 mL of 30% H2O2 solution (Fluka, Waltham, Massachusetts, USA). After 30 min of stirring and 30 min of sonication, a yellow product was collected after several cycles of centrifugation-water washing to obtain a dispersion of GO in water with a pH of 5.5. This weakly acidic environment is suitable to achieve an optimum stability time of the GO dispersions. The GO dispersion were furtherly purified by means of dialysis (5 days, Spectrapor dialysis membranes MWCO 1000, Spectrum Inc., Rancho Dominguez, California, USA). Finally, the dialyzed GO dispersion were freeze dried in order to obtain GO powder. Scheme S1. Schematic view of the experimental set-up. Table S1 : Resume of the ratios between N and S oxidized species and the total integrated area of N 1s and S 2p photoemission lines of the investigated samples.
Carrier Gas Precursors NH4OH L-cysteine Thiourea NOx/Ntot % NOx/Ntot % SOx/Stot % NOx/Ntot % SOx/Stot % N2 15% 0% 80% 0% 80% N2/H2 (9/1, v/v) 0% 0% 40% 0% 35% Figure S1 . C 1s photoemission lines, as well as the single chemically shifted components, of graphene oxide (GO) and of crumpled graphene oxide (cGO) synthesized at 800 °C in N2 and N2+H2 atmosphere. Table S2 . D and G bands parameters obtained from the deconvolution of the Raman spectra of GO and of cGO, N-cGO, NS-cGO synthesized in inert and reductive atmosphere.
